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[^rFit*roS5ii] 

iw*if i ] ft&fsa&i-zytWt&o-imz u— y-*& 
2 ] fiie«»<o^&g§ u— if *s, 

EfcflllfcfiiSrs * ? y Ki« £^tf r t £#mi-f5 
IS** l f2«offi^iSS<f ^E„ 
[ff*iM3] WfB^T^ SfTSBU — !^*SI§(C*5V>T 

$ <b fcatf r fc 1 1" 6 2 ISSt 

[»#*4] Mf3ttfto«ttKu— W:*HtSi<'~!f 

3W#* 1 ~ 3 ©i^fft^ 1 1ia«ro®^2Sg{f^®o 

i»#*5] ttiB«ft«>«ttK^— ft, mmmm<D 

[11**6] MEtttfcttiStf. 

g^Uff 5«©S 2 ©gftSHf ©ffi;Wi^i: 

T 1 BE4tott*tt»tg«. 
[ff*3S7] *WBIWR©*«ISU— !ft, ffiCttftra 

1 ~ 6 ©v vf l «IBtt<z>j6*&£flr£ 

Bo 

[ft** 8] friE3te*g-a-!»a s s iiiJieitSfe©;©^^ 

i-5«*« 7 |2«t©ig#i£g{igie„ 
[IS** 9] 1WB«*©iirai&u-W mUtyy 
KSrSEffii-5»2©^7S' Ktfcot, BiffE* 7 s> K© 
®fT*J;t)t,/h^^®ff$Sr ; t-t5mi5»2©^7 5' K 
£ £ b tc£ir r t fcltSt £ -f 3 IS** 6 ~ 8 © v tifr 

iif**ioj mwm&.<»mw&u-iFt\ 



[PS** 1 l ] gfi Lfc®#$<OtIfMSHfj!H u-if * 

mmc&m-tz © *K±-r a fc*©»*ui & s & 

-T5li*il 6~io m vf fttf* l JfilB^wS^&SftSI 
Ko 

[tmm 1. 2 ] l&jftJg l ~ i l »^fjii> l JSfiEite© 

ft, 

[0 0 0 1] 

[0002] 

[0 0 0 3] La»L*#&, rro^ffifCitLii, I&tc 
-fe VifT U"f ©* * -V iC ^ ^ A 7 ^*S*> 5 fc 

^Bft^»i»tfct©t4oTL*5. lot, £#© 
[0004] yr/^-f AT?3&7cHt^fi#-f5fc«> 

[0 00 5] ili#«»»r*«K*v^T, ®^rS©i§S« 

^nsm* (.mws+jutmm*) turj*, pzt 

PVDF (KSH-flEmiSff ) ^©ffiS^fiSrfflV^©^ 

SJ-rS^^f^^tvTV^o Ld»U ±i*©PZT^ 
PVDF?rffiV^5#-g■{C^4, *T-©m»Xi, #^© 

5««tt'C>'fc'-*V*©±#l;:J;t? SNHs^fbUfc 
9, !WB*-f©«S»*««*L«<ft*iv>ofc|SIH* 
feS©-e, PZT^PVDF$Tffl^fc2ft7C-try-y-7l/ 
-Y©SIS(4ffl^r-fcSo 
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[0 0 0 6] t r 1 0-5 0 1 8 9 31: 

ffiu— f (VCSEL) <OTWSr^tP«*«*ttJ*« 
*W*4*i-Cv^6. fc-u— K&fr 

5. £©£PWt, ^IHSS'vy k-c««spk:s»$^ 

^©H, CCDTWT?tta*ixTllMR*mft«lC«* 

[00 0 7] *fc, lEEEgff, ttffittft&tfjai& 
SM^^ffi (TRANSACTIONS ON ULTRASONICS, FERROELEC 
TRICS, AND FREQUENCY CONTROL) VOL. 45, NO. 3(19 
9 ^i-A* D. ^$/H>y (James 

D. Hamilton) b\Z X 5, r|g||)3fc&ttiSg£ffl^5ie5JS 
iSSe 1 ScBHtl (High Frequency Ultrasound ImagingUsi 
ng an Active Optical Detector) J £)S1"5X^Si<c 
£ftTI^5. r^X+lCfi, *1"^?A • K-y.^f7 

[0008] ±Ei^5:^(c ttM^ i. *) u— 

TOWS*******, ^ro^Sr^T^y-^o-T 

? y *> o -c fc fcgn *v WWifc-e* ttft 

[0 0 0 9] 

[»W#»»L.fcp*1-5«JH] ^rt, ±fBtf>£td£ 

u—f ^^©flaftMic <fc 5ffi#igg:{Bffi8:©^{t:£'> 

SrtfcW-f 5 r £ £ £ 9 E8e^©r£*T 5 fc»©«#«IM» 
riSrBtti 1-3. 

[0 0 10] 

[IHiSr»ft1-5fc»©*a] «±©gSJiI£ft?&1-57i: 




5. 

[oon] irt, ^co^Scbsu— ft, m&om 

««rO«KI| U— !f ©jeWjfigft ffilj ts»« 
©«»a»e>©ttil+*S:g#1-5«»©8 1 

t, «-*©mi ©S>t^t-mi'5»©^2©S3t 

Hi^1-3aic©^»ii*s« t Sr^rtf r t lv\ 
[0012] *S9]Kff&iB*ffl»lffKftii. ± 
IE© i 5 fcifi#«3ft£e t , fi#«£fflHS«©tH;(j« 
•§-SrM^*!iaUT«^1-Sii^*!i3l«^lf|5tSrA{i1- 
5. 

[0 0 13] £*US\ Sic©»iSSgi/-f-*ti*5 

5. aftwiBWSttfflS^ttx SWiSSrS«1-5wtlc 

w-— f t@*&&ffi*T-t©St«#tt (#Rii, 

«) «s«otv*«, flHHen &£Sfc) k 
i*««E«flr««©*flsft*4 < 1-5 r t *s prii-c*> 

t, ffl#jfi|ftW*^P>©SJt3tl:**fflU-mxe>© 
*©^SrW*1-*J:5K1-*btf, #u— f*^©(B 

(t»j^«, fflR.mmiiL'O'tyv*) tisis^s 

LTSft1-5 2 &7cir V-^T W Sr*S1-5 r t 
[0 0 14] 

[»w©jtit©»«] ^T, HE(csv>r*^B^©*Js 
-©#flR##*ftL-c, mw&^mi-Zo m ic, 

?H©B 1 ©3l»^fl8(c#,5®^!S^m^®©^MI^^ 
^1" 0 r©ia#»ES«$5fitt, 9 8 0 nm©»SSrW1- 
53t«r*^S*5fc»©*8Si 1**1-5. 
*5^-Ctt, mUl at9 8 0nmraft:i/- ifSrffl 
V^TV^5. 3tSgia i e>f8£L]tfttt, ^-7$7-X(4 

v^-C«fi£$H5^K§§2(c7^t1-5. ^KS82I4, ^1 
©*rt*»b7JtLfc**r»2©*l$lteiia**Si:* 
C. ^2©*(P]^e>MoT3Sy u c3t*^l©*fp)i:f4SiJ© 
^3©*-[p)tciii§^-y:5 0 *llli^(c:fcv^T^4, ^)8E 
Sl2i:t'r{i3 l eii , -A^yy ->>?-Srffl^rv^5. 

RW1"5. 
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[0 0 15] 3tRlSrffl-C»jft«2*iiiBLfc3t«:, % 

f*, a*<0»iBB*3t 7 r -f i^— !f 4£3&fefcfc<0-e 
fe3 0 4*5, t»«*2t©HIIcIAEt©« 
52o©3!)^-H/^X5, 6&B2ELT, 3fe^7^ 

r^/^i/^tMMlT, jfeWld*fcojtSr«r*5ll(c: 

[0 0 16] HI 2M, ilC/Tt)t7 7-Y^-Wf^ 

u-if4 <oiKtJ»t lt, g# (s i o 2 ) %yy4'< 

*-*rfl!^TV*5. B2fc*1-J:§fc:* *77^f^I/- 
1f4te, 379t, 379Sr»»t5Sl^7yKlO 

tt, ajfJWt^fcfcC-ftft^/l^^^A (Ge 
O z ) ^K-^$tbT^S 0 8l^7yK10K 

S&2*7 3> Kl lttt, GeO^K^jxt 

iMfcfcfc-tfT^S. ^tiKJ:??, 5tfc, 3T9 3tfi» 
1^7yKlO SriifT U * 2 * y y K 1 1 te, * 1 * 
7^ Kl 0«C*tt6*«*ft**<i-5. 
[00 17] 3t77-f^-^-f4(0379l: 
tt, 9 8 0 nm©SfiSr*i-a3fe^ajBSixS3i/Hf^ 
a (Er) >ftyfc k-^SJxti^So rtitctt), = 

WIO^TO tCj;«9Ji!)jgLT, 1 5 5 0 nm©»fi*t 
[0 0 18] *7 7^/^^f4ft ^<7>3fc*ggfl (El 

•9 Alt3tSr3EW LTE*ti-5 l^fttftffi*^ 1. 4 fc£ 
^nr^So #££951 3WW37 9«Wl:it 2 
O(0M^^SC07 7^^^7^^^U-7 1 ^ (£1 
T\ FBG£R&*t-6) 15, 16«Jtltl/^o 
[0 0 19] FBGdol^TRW-t-So F B G 

ttt, a*f*o*45 2WBotm» (*e««ft) 
^yytn&ttm^mitirvy? mm) -easf 

d, Alt3to«fiSr^, Stt^ (AM£o££) £ 0 t 
+&ks 7y?9<DRto4kftfts (1) tc<fcoT 

2 d • s i n 8 =n X — (1) 



«lt A * s 9 0' -CfeS^^tCtt, * (1) 
i:fto« (2) KStSli&fts; 

2 d = n X •■■ (2) 

FBGtt, 7yv*Rtt<Dftmz£*), St (2) o*# 

[0 0 2 0] FBGte, ^Jx.tfg|4^i-*ffi^o 
T, *7 7^f^-3 OC^ol^G e 0 2 O K-^fiC 

^£ft3 0 BPfe, mm+3 i£lflv>T, %yr<<* 

-3 0ilfc(j'§Ge O 2 c0 K—^SBttJcjK^U— 
OK-7%ttTtt, SMtLt^DSGe-S i#£ 

fct^3SkUiSixa«^*SG etc h7^^$tisr<iricj: 

LT, JB*f*^Ja»l»»aiSr*1-5FBG3 2*5, 

5 0 4*3, ^^7-r^-(CFBG$r^-f^,J;«9f^4 

-^u-^^ («^if$Rii«^#B Vol. 82 No. 

7 pp. 731-739 1999^7^) ^*#J!8£;h/fcV\, 
[0 0 2 1 ] HUqg 2 £#l!g-fS£, #*lfc«tMC*5^ 
Tte, FBG15, 1 6<Dffi%\C®5l£7ik*tX5t£RZt 
#tt£i#fcirr^5fctf>, FBG l 5; 16(1 A 
O (= 1 5 5 0 nm) 4r*Si6* i: + 5 y T 4 

1f#fi»l 7te, *S1 (H1#I) t*t><o%L 0 *m 

{CUT, 1 5 5 OnmO^— StfiSr^r-rSU— tf3tL x 

(mm<D^m £*£i-3 0 4*, si^^kioc 

t>GeO 2 ^K-7 e $^tr^^C0"C% 3teaSI»13fl)<D 
*1^7yKlOOt»raai:t), 2OC0®^JM<7>FB 
G18, 1 9jWft*3iT,6. mi ^75/ Kl 0lC*3tt5 
GeO^hWiH 37 9^*5»t5J:9 
^(Dtzfr, FBG 18, 19(1 m5\Z.7F~f£0\Zs F 
BG 1 5, 1 6^Slt«FttSrffi:St*fliliC^7 

f*, H5lc*t"J:5^ FBG 18, 19(DKM^l 

5 5 0 nnKOjjtgCjoV^f P t ftot^Sfc*. 15 
5 0 nmW^— jfiSSr^Ti-Sjte^^^tt, FBG1 
8, 1 9£Si§1*-So 

[0022] 3teaiepi 3«i©3r9i^sxr*t 

y^l 2^5fi»lB5^tt, g3»FBG20«^ 

tirv>^ 0 fbg 2 on H6{c^-r£5fcKSt4*tt£ 

WLT*59, 1 5 5 0 nmC0^SSic:*5V^ 

T^f^ < b/ e Corv^5c ^OOfc^, 77^f^^f*jg» 
1 7d^H**ffll«CHifcU— ifatLi^tt^tt, FB 
G 2 0 LT» 1 ^ y y K 1 0 KilftSo 4*3, 5fe 

^-<fcoti^«cosft^e>, Tte^ai 3{Mosgi^ 

7^ Kl 0lC*3ft5^T^r^yyi 2COiS^«fR(Ct, (2 
6M*+J:5ftSlt»tt*#-rafiHfflffl^FBG2 1 
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# • 



\C FBG2 1I1, 1 5 5 0 nmfDfcBK&^Tfg^S 

[0 0 2 3] jK^&'ttttl*^ 1 4«0O* 1 * 5 y K 1 0 
JCtt, U 7 tZTp-f X 0 ftEat«rtt4r*p*S FBG22* 
Mf)*S*irv^a 0 FBG22I1 Erne*-*- J; -5 td. i 

1 $7 y Kl O^AltLfcU— IfaftL^— FB 
G22l:±9 1 SflijO® 1^77 Fl 0 icSM 

$tl5o FBG2 2^b<05lt3tL 2 (Zljfii«|»<0^ 
HI) ft, 3teSISB 1 3ff <7)B l ^ 7 v K 1 0 ^rfK^^tl 

tc<Dkmm<om&frb, 1 4^37 9 

Mt>, H7K»1-«t5*Slt»tt*r*+*FBG2 3* 
id, FBG2 3(7)RltWl 5 5 0 nm«g^^T 

[0 0 2 4] jB^ftt&ffl*^ 1 4 C0^« *flj) K 

■ 2 4*R»e>tiT^5 0 t«^l2 4(t 

^f-l 4ffi|C03T9 t^»S[^H2 4 niT^r-Y 
y:/2 5&KttS;ii:#a*Ll\, Ceo i 5 i , 

iswsttftm*^ 1 4<D%mLtcm=gmK m&i&itkmm 

4»37 9(Cjg-f 5f|il^ ^T^r^r y^2 5 iCPJi 
[0 0 2 5] M«^FBGH §{f 

J: oT*t < Kffc LT L£ 5 t ^ 5 B«**o fc 0 
[0 0 2 6] t^lWf), *%MMm\z#^X\*, v 

[0 0 2 7] BP*,, **lfc»ttfc*5VvCH: N iS^K^til 



1 7 £<Dffl<Dm&}&&m*m<btix\,^ c 

ifcfefcttWlt-T-l 4i77'f^~l'-f*fi»l 7 i«r«>a 
aSttttl*^! 4t7r-f-'<-i^-f*i»l 7i<o|W«r 

[0 0 2 8] itUCitK j6tffttttti#?l 4t77^ 
/<-u— 7 i:7)S|3(SlHl-co^*T («*tf» 

ta*isnff^uo tcKA^swe, ?as^^©s«E 
[oo2 9] m*.ti. vtitoftmt&^x. msK^-rx 

iStfjfe^W^l 4 0f'L>j6^©i/7 h* (!,' - 
A. J t-, 7 7^^-1^- 7^bWttJ^J3t(D 
*«ft«->7 hfi (A. 0 ' -X 0 ) ttt, B&^LV\ 
[0 0 3 0] ^^iS^ttS*^ l 4 !ftSj6Vtt«:S(t 
•fat, ^tv(C^*naFBG2 2^SWiSO : &ffi^ 

Kfi^iU; t»k-fS. L«»L««t&, ^*S^ttl 
S^l 4MO=>T 9 k^Wm&Jt 2 4 tomz^TXv 
y?Z 5SrKH-CV^50-C, 77-f^-u-f*i^l 
7^t±J733tC c t 3 'L^Stt, A 0 t£ftfctvS 0 FBG22 
f±, 0 7fc^1-J:5fc, illoCflitfc^t, Sit 

r.03t©»af»kSr»»-*-*r tic J: 
[0 0 3 1] HVmi Sr#fig-f5 jt77-f^-7l/ 

3^bfflT^jS§g2(cAltL.y u c*(4, itS5*)5V^H:3t7 
r -f ^«rii LT*tfcffiS§8 tcAlt-r 5 <t ? \C LX t ft 
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[0 0 3 2] #*tH»8Ht, 2&7tmzft'<bintiL&ik 

Wk©7*h^*-K©#t>ot, ccd (mtt 

^S-T : Charge Coupled Device) ^fflV^tfit\ 

2 7 -Cg*t5o gftSH 1 2 6 t 2 7 

5 0 3gS)J*tt»2 814, 2 6 * 

ft** 2 7 0W*«»tOJS»«*SrS*LT*«Lr 

[0 0 3 3] Wc, *:^0^cO^2(7)||»^^«>5^i 1 

Ell 1^*1- J: 5^, rcDS^aSSiSHSt-ft^TH, 
3fc«[l*»**2fcHSSLrE«4*iTV^5 0 *IS« 
fcfcjS^Ttt, ^lULT, »(O9 8 0nm»S 

S2Sr#5^-e3tj|gl(Z)K*f«^tt, Blfc*Lfcft7r 

*B**Jxr^a. *«i^feffirj>»«2«:iiiiLfc 

[0 0 3 4] *W7M^^^5 0lt 
l^—ftiStlHlB (Planar LightwaveCircuit) 5 1 £r z 

5 1 IS, y fft^^tC®t> + ^SS^®zSS§l--if 5 2 

[0 0 3 5] *iWl/-f5 2i»b©U»*tt 1 

JWitfc^Trt, Hi 1 l^-f <fc 3 i£, ftaftBu—if 
5 2<D3Tj&>b<0matft£lotf)£ftig*5 3t^3t 
U H!i*»*»u-1f5 2©!|ll^?yKd»boU«t 
ftS\ gftUt* 5 3^IS^iES$tifc8ocoS3t^ 
5 4-CS3fc+5o £ft**5 3fc*Sft**5 4i<&IH 

JMW5 5MU g#**5 3<0ttjrt«*i, S3t^5 

So 

[0 0 3 6] fcK, J^±CD^ffi^ffiiCftV^i$-<fcJ; 

#ML4^bttW1-5o Hi 2fc»rJ:5^ -^^v 
^6 0^(1, )t7r^^7K3XMW7U 

>f^^y^5 0*siRjirtSiirv^5 0 m»-r5*7r-<^ 
-^-1f4Xtt**»Bu-if5 2©IWHfi. f^fKo 



[0 0 3 7 ] *77-f^7K 3X(tt»7K 
*^;y^5 0tt, jBWJSIftttl*^ 1 4 0RJtfe*Lfc(B^ 

fc, IBlPStttttl^ 1 4 k^$i?>if6 0 fctfclHfctt, 
#»SE^a2 4*S»tt5>tt-C^5 0 4*5, s^V*?* 

oo*Bfctt % jB#jfi«Hi3g^i 4*»«1-5rttj|(S 
far, ay^»<ot|uyxtf6 2£Rtt5;i £ 

[0 0 3 8] Rfc, *%W<Dm 1 ttllimicff Stt* 
St»»3£«^ov^r, Hi 3*r#flaLft*e>RW1-5 0 

[0 0 3 9] il3(^fJ:5^ w0jB*ft»Vr$R 
tt, Bft»*«r38^1-SB»fS#3i5^lHlB7 0 4:, 
Bftffi^S^v^rje#»*ai«i-5jB*«a«»8 0 
t^tl/^ 0 jBVttSftA8 Ote, PZT^PVD 

JtfcJB#tttt, »*#^6E«*ixT<i*ttS«» (ir 
V*) 9 Oicgffi^HSo *fevi*-9 0li. Uli^Lfc 
*77^/WK, X«\ HI llc^Lfcft#iftK7 

[0 0 4 0] i<Oi8*«»»3SRW:, JfclciE^fc 
XoKXMl t. #«2 tijfltiK7&, *tfttti«8 
fc**A/T?^fi. 3t»ffl*8^fea*Six**a«# 

fs, fs-g-ftta^a i o o \z$t.tiz>m -%%mu ion: 

[0 04 1] A/D^&S 1 0 2 fctt 1 &lSjt§& 1 1 0 
#8M£tiXts*>* mft£ti1tfflk<D2K5c7*-* (ft 
ttfrOttaffi^HrST*-^) #lftEtt«l 1 OtelB 
Hc$*lS 0 ^ttbcO^-^tcS^^r, fi&&9gBl2 
0^, 2^7cy f -^X^3^7CX-^SrSfi?fiKi-So S 

jaa^o&asrsw, Bfc**ffii 3 oi^^ti^ 
^1:, H^sasi 2 0 (c^o^r«$Hfcx-^ 

ft, 2*E*»14 0fcEtt£*t5 D 
[0 0 4 2] ^^^y^3yhn-;HJI15 0|j:, 

0K7OSrWJ»f5i:*^. 53H§^&-S«rRlffi»ll 
**WS8^bfflA*tt5ttfflfS*S:Bi9atpJ:5 

icm**Of3i«a5 1 0 1 s:*j«-r5. 

[0 0 4 3] ^tC, ^WO»2 0^»ffiiC^5Sfi : 
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«&«»8 0 b s r*t«rlB**aKflr«l 6 
ofc LTJfl^-c^s 0 *<offlM>jGttcoi^Ttt, %\<n% 

[0 0 4 4] 

K K * Sr ffl v > £ 2 &7cir ViJ- T u 5 jg» 

[01] ^xn^JBlojllKSfljllcfliSttVttSAttfi 

[IS 3] 0 2^i"3t7r-<^-W'--1fJ-*3lj-SHff* 
[114] )t77^M:7r^W7^^i/-7^ 

[B5] B2{^t77^^77^^^f^^ 

(fiflffli!) <DK»«tt*srB-e*a. 

[06] @ 2 C^t 7 7 ^-^7 2/ ^ ^ L^-f ^ 
[07] 0 2tC^-t^T^/^7 f 7^^^U—X^ 

[ss] m2tc^i-^fcw>m*<DAftftt&ftt%f®i 

[0 9] H2fc»r«***ta«^OA*t*fcKlt»tt 
[010] H2K:*1-]IB***a»^©Al**fcS*t» 

[011] *»MO*2<D^16Jg«^«SjB««g«K 

[012] *»Rlc««j|i*ttSttttB^i!RH-T-offi& 



[013] ^m<o^i<Dmmrm^m^m^&Bmm 

[0 14] *«n^JR2 0|llk«jBlcfl(djB«tt»MrK 

1 ytm 

2 5>«S 

3 *7 7^/WU>f 

4 *77-<^-^-f 
8 
9 

1 0 

1 1 

2 4 
1 2 
1 3 
1 4 



; 1 * 9 v K 
; 2 * 7 y K 



2 5 xr^ty^ 

1 5, 1 6, 1 8-2 3 77^^7y^U-7 
-f ^ 

1 7 77>f^^fftiS 

2 4 ^#»£JI 

26, 27, 53, 54 gftiji^ 
2 8,55 



:/u-*--5te«l§l(& 
3t**B — 



5 o 

5 1 

5 2 

8 0 

9 0 

10 0 
1 0 1 \t¥f%mtl 

1 0 2 A/D^&IS 

1 2 o mmm& 

1 3 o mmtmn 

l 6 o flffttSSAA 



[03] 



14] 



[05] 




0 



11 10 9 10 11 



32 



11 1,111 
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